The revised results from the Mauch Chunk and Catskill, as well as new data from the Bloomsburg Formation [Kent, 1988] , reveal a declination anomaly in the pre-Alleghenian age magnetizations between the northern and southern limbs of the Pennsylvania salient which could indicate oroclinal rotation.
In addition, the recent results from the Lower Devonian Andreas red beds [Miller and Kent, 1988a] and from the Bloomsburg [Kent, 1988] both show a best grouping of the highest stability component at less than full tilt correction, perhaps indicative of some remagnetization and folding associated with the Devonian Acadian orogeny even though structural evidence for Acadian deformation in the central Appalachians is ambiguous.
The major Paleozoic Appalachian red beds which have not been restudied since the recognition of synfolding Kiaman remagnetizations are the Juniata, Rose Hill, and Dunkard formations. The purpose of the current study is to report new results for the Juniata. In the study of Van der Voo and French [ 1977] , the Juniata was sampled primarily in the southern limb of the Pennsylvania salient. Here sampling was obtained from both the southern and northern limbs so as to allow for better documentation of evidence for oroclinal rotation.
The Juniata and underlying Bald Eagle fom•ations of the central Appalachians lack a distinctive fossil assemblage but are constrained to be Late Ordovician since they are underlaid by the Ashgillian Reedsville shale and overlain by the Llandoverian Tuscarora sandstone [Thompson, 1970a, b] . Samples were collected and data analyzed using standard paleomagnetic techniques [see Miller and Kent, 1986a] . Oriented samples from a total of 21 sites were drilled in the Juniata Formation with eight sites in the northern limb of the salient, three sites in the hinge zone, and 10 sites in the southern limb. We reoccupied the same location as site 13 of Van S is letter designation for site; L denotes salient limb site was located on (N,H,S = north, hinge, south); s is number of samples taken at site; STK/DP are strike (90 ø counterclockwise from direction of dip) and dip of bedding; LAT/LON are latitude (øN) and longitude (øE) of site; n is the number of samples used in site calculations, or for means, the ratio of sites used in mean calculation to total sites (not used with *); k is Fisher's precision parameter; a95 is semi-axis of radius of confidence; GD and GI are declination and inclination in geographic coordinates; TC is tilt correction.
Demagnetization Behavior
Thermal demagnetization behavior of the samples was much as described by Van of the NRM is carded by two ancient components of magnetization, one of which is thermally distributed and is unblocked at demagnetization temperatures ranging from 300øC to about 660øC (labelled "B") and the other which is thermally discrete and mostly unblocked above 660øC (labelled "C"). The quality of the demagnetization data was generally low with many samples having unstable magnetizations and/or suffering alteration at high demagnetization temperatures, manifested by large increases in susceptibility. Petrographic analysis shows magnetite to be rare to absent in the Juniata but hematite and hemo-ilmenite are commonly observed [Thompson, 1970b] . The high unblocking temperatures of both the B and C components signify hematite as the carder of remanence.
Only about 35% of the samples were well behaved and allowed isolation of both B and C components in the same specimen by principal component analysis (Figure 2a) . Another 35% of the samples had well-defined B components with linear demagnetization trajectories clearly not trending to the origin, but alteration of these samples at high temperatures of demagnetization prohibited isolation of the high unblocking temperature C component (Figures 2b-2e) . In contrast, 15% of the samples, characterized by northerly directions and limited removal of NRM below 660øC, possessed only the C component (Figure 2f ). The remainder of the sample collection had no straight line segments revealed in the demagnetograms and gave only "spaghetti" patterns that could not be 
Magnetization Directions
The mean directions of ancient components isolated in the Mauch Chunk, Catskill, and Bloomsburg formations show significant differences between the northern and southern limbs of the salient (the differences in the secondary B magnetizations are interpreted to be due to different ages of magnetization [Miller and Kent, 1988b ], whereas differences in pre-Alleghenian C components are due to oroclinal rotation). Therefore we report the Juniata B and C components from the limbs of the salient separately.
The 
C Comoonent
The fourfold and ninefold increases in k for the C components from the northern and southern limbs of the salient, respectively, are each indicative of positive fold tests at better than the 95% confidence level [Watson, 1956] . The C components from both salient limbs are therefore constrained to predate the Alleghenian age folding and may date to the time of deposition in the Late Ordovician. There is no possibility for a fold test from the two sites from the hinge zone.
The observation that the maximum k for the Juniata C component is only reached at full tilt correction is in contrast to the best grouping at 80% to 90% tilt correction of the preAlleghenian magnetizations from the Lower Devonian Andreas Limb denotes salient limb site was located on (N,H,S = north, hinge, south); LON, LAT are the longitude (øE) and latitude (øN) of the paleopole; K is the precision parameter; A95 is the radius (in degrees) of 95% confidence circle; N is number of site mean virtual geomagnetic poles used to calculate paleopole; TC is tilt correction. red beds [Miller and Kent, 1988a] and the Silurian Bloomsburg Formation [Kent, 1988] . It was speculated that the enhanced (although not significant at the 95% confidence level) grouping of the Andreas and Bloomsburg magnetizations at slightly less than full tilt correction might be due to remagnetization during or after wide- Kiaman, rather than of prefolding origin. Our sites E,F,and G are from the same locality as site 13 of Van der Voo and French, and in our collection the magnetization of these sites was strongly dominated by the synfolding remagnetization (Figures 2b and 2c) . Sites 2,5,6,9,14,15, and 17 of Van der Voo and French have both normal and reversed polarity sample magnetizations, but from the published data we cannot determine to what extent, if any, contamination by Kiaman magnetizations contributed to these site mean directions. One reversed polarity sample direction was reported from site 14, the location of which corresponds to our sites L,M,and N, where we could uncover no convincing evidence for a prefolding reversed polarity component in our samples from these sites (Figures 2d and 2e) . Site 1 of Van der Voo and French is an interesting anomaly in that all of the sample magnetizations were reversed polarity, but the site mean magnetization direction is never shallower than 28 ø at any stage of tilt correction. Site 1 could therefore possibly represent a pre-Alleghenian reversed polarity magnetization. This leaves sites 3,4,7,10,11, and 12 which are most likely free of Kiaman remagnetizations, since all samples from these sites were reported to have normal polarity magnetizations. This subset of data from Van der Voo and French passes the fold test at the 95% confidence level and yields a tilt corrected mean of 347.60/-38.6 ø (k = 77.0, a95 = 7.7 ø, N = 6 sites) that is much closer to the mean for our data set from the southern limb. In the current study, 62% of the sites have been accepted as reliable records of the prefolding magnetization. Our reanalysis of the data of Van der Voo and French [1977] resulted in 35% site acceptance. Full access to the previous data set would probably result in similar acceptance rates for both studies.
Discussion
The C components from the northern and southern limbs of the salient differ in declination by 24 ø _+ 23 ø and in inclination by 4.8 ø + 21 o (95% confidence limits calculated according to Demarest [1983] ). The sense and magnitude of the between-limb declination anomaly (northern limb being more clockwise) are consistent with the average anomaly (22.8 ø + 11.9 ø) which has been documented in the Bloomsburg, Catskill, and Mauch Chunk formations [Kent, 1988] 
